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一 多金属氧酸盐配位聚合物的组装调控。(1) 通过控制反应的 pH 值合成了































五 高核稀土－过渡金属簇合物。基于亚氨基二乙酸配体合成了一系列 50 核
Ln20Ni30(35-36)、41 核 Ln20Ni21(37-38)、108 核 Gd54Ni54(39)和 Ln52Ni56(40-44)、
以及 136 核 Ln60Ni76(45)高核稀土－过渡金属簇合物。其中，Ln20Ni30 是一个具有































Polynuclear metal complexes are enjoying widespread current interest not only 
because of their nanoscale and aesthetically pleasing molecular structures but also 
because of their interesting luminescent, electronic, magnetic, and catalytic properties. 
However, most of the works have so far been focused on polynuclear transistion metal 
complexes, while polynuclear lanthanide or heterometallic 3d-4f clusters have seldom 
explored. In the thesis, we reported the syntheses, structures and properties of 
POMs-based complexes, lanthanide polynuclear clusters and 3d-4f polynuclear 
clusters. The findings are following: 
I: Controlled assembly of POM-based coordination complexes. (1) Five 
Keggin-based coordination complexes(1-5) ranged from 0D to 3D structures and two 
compounds(6-7) were obtained by merely increasing the pH value, respectively; (2) 
Two Dawson-based complexes(8-9) were synthesized under different anions. By 
analyzing the details of the structure, it showing that the pH value and anions of the 
reaction play crucial roles in controlling the topological structures of the 
supramolecular architectures. 
II: Construction of POM-based complexes through electrostatic incorporation. Four 
POMs-based coordination polymers (10-13) were prepared through direct 
incorporation between POMs and 2D network. Crystal structural analysis reveals that 
the relationship between the size of the void of 2D network and that of POMs is 
importance for successful synthesis of POMs-based open metal-organic frameworks. 
III Polynuclear lanthanide clusters. (1) The largest members hitherto known of 
homonuclear lanthanide clusters, Ln60(14-17), have been obtained from the hydrolysis 
of Ln(III) ions controlled by ancillary threonine ligands. Structure analysis shows that 
the templating anions play crucial role in formation of high-nuclear clusters; (2) 
Tetranuclear(18-19) and Octanuclear(20-21) lanthanide hydroxide complexes have 
been synthesized, respectively, by controlled hydrolysis of the lanthanide ions using 















IV: Coordination polymers based on polynuclear lanthanide clusters. (1) A 3D 
porous coordination polymer(22) based on hexanuclear lanthanide clusters and 
1D(24), 2D(23) coordination complexes consisted of dinuclear lanthanide units were 
synthesized using nitrilotripropionic acid by changing the pH value, respectively; (2) 
A 3D cation framework(25-34) with 1D channel was synthesized. Investigation on the 
selectivity of the cation framework for anions reveals that guest water molecules play 
an important role in the selective separation of anions in the metal-organic framework. 
V: High-nuclearity lanthanide-transistion metal clusters. Four series of 
heterometallic high-nuclearity complexes featuring Ln20Ni21 (35-36), Ln20Ni30 (37-38), 
Gd54Ni54 (39) and Ln52Ni56 (40-44), Ln60Ni76 (45) were prepared from iminodiacetic 
acid. Ln20Ni30 clusters feature a dual shell-like core of the Keplerate typeI.  Gd54Ni54 
and Ln52Ni56 possess four-shell, nesting doll-like four-shell, nesting framework. 
Ln60Ni76 is the largest member hitherto known of 3d-4f clusters. That clusters of four 
distinct types were obtained indicates that the anion decomposed from ligands plays a 
key role in the formation of high-nuclearity complexes. 
VI: Coordination complexes based on polynuclear 3d-4f Clusters. (1) Using 
metalloligand and second organic ligand as building block in association with 
lanthanide cations, we have synthesized three structural kinds of 3d-4f MOFs (46-54), 
featuring “Ln6Ni4”, “Ln6Ni2” and “Ln6Ni4+Ln6Ni2” units respectively. The structural 
differences of the complexes reveal that the shape and dimensions of the channels of 
MOFs may be changed by adjusting the reaction conditions; (2) A 3D Zeolite-like 
coordination polymer(67) featuring two dual cage-like MOPs “Ln12Ni24” and 
“Ln24Ni12”, were synthesized based on H4CDTA ligand.  
Meanwhile, series of lanthanide coordination polymers (55--66) and mixed-valence 
CuICuII complexes (68-69) were also obtained. 
 



































































国的 A. Müller 教授课题组做的较为深入、系统，他们从 简单的钼氧八面体及
其低聚体开始，在一定的条件下自组装，形成了夹心型、轮型及球型等各种形状
的多金属巨簇[22-29]。如，他们报道的{Mo154}[26]是一个环形的阴离子(图 1-1 左)，
它是由 140 个 MoO6 八面体和 14 个 Mo(NO)O6五角双锥构成，外径有 3.7 nm。
他们报道的{Mo368}是目前合成的核数 高的钼簇(图 1-1 右)，外径有 4.0 nm[27]。
1998 年，他们课题组报道了一个球状“Keplerate”形的{Mo132}巨簇 [28]（“Keplerate”
是指德国天文学家开普勒以数学的和谐性解释太阳系行星轨道模型的名词），这
个簇合物的外径有 3.0 nm，它是由 12 个五边形的{Mo(Mo5)}结构单元和 30 个
{Mo2}连接体构成。有趣的是，{Mo(Mo5)}结构单元可以由 12个五边形的{W(W5)}
结构单元取代生成同样是 132 核的{W72Mo60} [29]；30 个{Mo2}连接体还可以换成
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